Abstract Adaptive Water Management (AWM) could provide a sustainable route to address the existing complex problems of urban water management such as continued water shortage and flooding through the future. The AWM application could be a new alternative path in water management especially in developing countries which suffer from common weakening features such as unreliable infrastructure and poor institutional organisations. The AWM distinguishing characteristics such as polycentric governance, organisational flexibility and public participation are considered for feasibility study of the AWM implementation. The paper investigates whether AWM could be applied to a developing-country city in order to deal with future uncertainties of water supply/demand. The required data was collected from the water professionals of Tehran Province Water and Wastewater Company (TPWW Company), which is in charge of water supply and management of 12 million people of the Province. The key elements of AWM performance are transformed to a multi criteria decision model of Analytical Hierarchical Process (AHP) in order to facilitate quantification of the influence of corresponding qualitative elements derived from semi-structured interviews held in the Company, and for further analysis of urban water managers' views in a structured way. The research findings show that despite the lack of structural adaptability there are positive attitudes towards inter departmental communication and linking to the external decisive actors such as the Company's consumers. As a generalising result, the AWM concept would be applicable to the similar developing-country cities particularly located in the Middle-East region while simultaneously promoting technical and institutional performances.
Introduction
There is increasing awareness of incompetence of the current urban water management approaches such as Water Supply Management (WSM) to cope with the future water uncertainties in a sustainable way (Pahl-Wostl 2007; Brooks and Brandes 2011) . Considering the true complexity of water systems, water management needs to move from technical management to a true integration of the human aspect, in which management becomes more adaptive to the rapid changing conditions (Pahl-Wostl 2007) . In this context, a new concept of Adaptive Water Management (AWM) is emerging to meet the water management requirements in the changing world Keath and Brown 2009 ). This study highlights indepth investigation of the constraints on the AWM adaptability in a developing-country water company. The research focuses on the main AWM characteristics of polycentric governance, organisational flexibility and public participation. Tehran Province Water and Wastewater Company (TPWW Company) is selected for the feasibility study of AWM implementation due to: 1) the comparative foundation existed for investigating institutional and social aspects among water professionals in different sub companies of TPWW Company, 2) the similarity to the other cities in Middle-East in terms of organisational structure and cultural aspects of water consuming behaviour. In particular, the paper is intended to achieve the following objectives:
& To explore the extent to which current water policies and practices of TPWW Company can be described as 'adaptive'. & To examine the feasibility and barriers for applying AWM for the future management of water in Greater Tehran. & To draw generic conclusions about the extent to which AWM would be suitable for application in similar cities in the Middle-East region.
The paper contains a number of novel aspects as follows: 1) the indication of AWM distinguishing characteristics and the related issues, 2) the determination of the critical elements influencing institutional structure and organisational flexibility in adapting AWM in developing countries in Middle East through a real case study, 3) the linkage of the data collected from the case study to a multi criteria decision making approach using Analytical Hierarchical Process (AHP) to get insight the elements interactions for achieving synthesised analysis, and 4) the structural generality of the proposed methodology that creates a platform for development of its potential application in many urban areas with similar water governance, instructional structure and social attitudes regarding water consumption.
Water Management in the Developing World: An Example of Iran
Water management in developing countries suffers from the common water problems beside the challenges of climate change, and insufficient renewable water resources. Figueres (2005) highlighted some of these common challenges as: water resource scarcity, aged infrastructure, high water losses, high rate of growth of population and poor institutional framework. Khatri and Vairavamoorthy (2007) , highlighted that, the weakness of the water management in developing countries is related to the lack of understanding of the institutional background in which the urban water system is managed and operated.
Iran is located in the Middle East region which is one of the most water scarce regions in the world. With continued climate change and urbanisation these countries will face a decline of annual renewable water resources per capita down to 500 m 3 by the year 2025 (Office for the Coordination of Humanitarian Affairs 2010; Global Environment Outlook 2007; World Bank 2013) . Agriculture is the main water withdrawal sector in Iran, with 92.2 % in 2004 whereas municipal and industrial water withdrawal amounts are 6.6 and 1.2 % respectively (FAO Water Reports 2008) . According to the trend of population growth, the per capita renewable water has been reduced from 5,800 m 3 in 1956, to 1,830 m 3 in 1996, and is predicted to drop further to 1,200 m 3 by the year 2020 (Mahmoudian 2003) . The total potential renewable water resources have been estimated to be 130×10 9 m 3 (Keshavarz et al. 2005 ). Kashkuli et al. (2011) stated that the total groundwater recharge is about 56×10 9 m 3 . On the other hand, the total groundwater abstraction (through wells, qanats and springs), is about 74× 10 9 m 3 /year, causing a deficit of groundwater amount by 18×10 9 m 3 /year. Iran is among the countries in the Middle-East region with high fresh water loss. Two of Iran's neighbouring countries, Turkey and Iraq in the region show the similar decline in their water storage. Table 1 compares some of the national figures of Iran with these two neighbouring countries.
As can be seen in Table 1 , the two neighbouring countries might be expected to exhibit similar properties in relation to water management. For example, similarly to Iran, they have highly populated capital cities, high freshwater withdrawal in the agricultural sector and the similar water challenge of decrease in the freshwater water availability per capita. These similar characteristics mean that the conclusions that are drawn from the Iran case study might be reasonably assumed to provide an indication of the sorts of issues which would be faced to water management in large cities in these countries.
Iran Water Management
Over the last century, Iran has experienced different water management approaches, which could be historically verified as three phases. The first phase lasted until the 1920s and was characterised as local and practical water management. The second phase positioned from early 1920 to 1980 with starting attention towards the modern water management. This stage featured population increase, urbanisation and the domination of technical water management. More water supplies and construction were the results of the domination of the technical side of the water management during this stage. The third phase has started since 1980 by seeing the necessity of reform in political and social systems in water management (Jahani and Reyhani 2006; Ardakanian 2005) . As mentioned by Ardakanian (2005) , currently there are different elements of policy makers, government, other organisations and the private sectors involved in Iran water management. Policy making is based in the parliament and the Supreme Council. In the parliament, different committees on water, agriculture, natural resources, budgeting, and development, supervise management activities all across Iran. The Supreme Council of Water is chaired over by the President of Iran, and it supervises the collaboration and coordination between the associated ministries and organisations. All related organisations and ministries, as well as parliamentary representatives, are members of this Council (Ardakanian 2005) . The main institution for water resources management is formed in the Ministry of Energy that is responsible for energy supplies and water resources, water supply, distribution, and conservation. The Provincial Water and Wastewater Companies (PWW Co) are under supervision of Ministry of Energy.
This brief history highlights an extreme change in Iran water management during the last century. Water management of Iran has moved from practical water management in the communities in the 20th century to the national and centralised water management with domination of technical side of management in the 21st century. Despite the water management changes in the last decades it seems that the current water management is not in a right path to secure the current and future of water sustainability of Iran as the country is facing the water crisis. There is increasing awareness worldwide that the current urban water management approaches such as WSM are not capable of facing the future water uncertainties in a sustainable way (Pahl-Wostl 2007; Brooks and Brandes 2011) . In this context, a new concept of AWM is emerging for meeting the water management requirements in the changing world Keath and Brown 2009) .
Adaptive Water Management
The concept of AWM offers an alternative to the current urban water management approaches by providing insights into some of the governance factors in order to support more sustainable practices (Keath and Brown 2009 ). Von Korff et al. (2012) highlighted that the concept of adaptive management is closely linked to the concept of social learning, underlining collaboration and the development of shared practices between various organisations involved in water sectors. This study identifies three main key elements of AWM which are polycentric governance, organisational flexibility and public participation as the research framework to investigate the Greater Tehran Water Company's adaptability.
Polycentric Governance
Under polycentric governance, different institutional settings contribute to policy development and implementation to embrace complexity and diversity (Pahl-Wostl et al. 2011) . Polycentric governance encourages multiplicity of solutions and boosts dialogue between different authorities (Sovacool 2011; McGinnis 2005) . The characteristic of polycentric governance could be recognised through the collaboration and sharing of knowledge and information with external organisations, including government and the private sector (Araral and Hartley 2013) .
Organisational Flexibility
AWM supports open and shared information sources that fill gaps and facilitate integration within the institutions. The characteristic of organisational flexibility is related to how institutions adjust their strategies and polices over time and also how different individuals and groups interact with each other within the institutions. Adaptive management encourages more interactions between different levels of groups and individuals within the institutions. People inside institutions could have their sharing role in the decision making of their institutions. Accordingly, internal management of the institutions could improve and adjust their policies and strategies over time by considering different views in the institutions ).
Public Participation
AWM encourages broad interaction between the water sector and the public, both as householders and in citizen's groups. Wouters et al. (2012) indicated that the main purpose of public participation is to persuade the people to have a meaningful contribution in the decision making process which provides the opportunity for interactions between decision makers and the public. Public participation could be reflected by how a water institution sees the public role in the water management. However, as indicated by Pahl-Wostl (2005) , despite the recognition of public involvement among academics and water planners, the role of citizens in decision making in urban water management has not been well established.
Research Design
This study adopted a largely qualitative approach. The reasons for this choice could be referred to the research objectives concerned with the understanding of real world intangible processes, and values that are not easily quantified. The research objectives seek to investigate the extent of water policies' adaptability, and also the feasibility and barriers for using AWM within an urban context. The proposed research methodology consists of three stages: literature review, case study, and the evaluation of the AWM framework.
First Stage: Literature Review
This stage is involved with a review of the literature related to water management and how it has changed over the last few decades. The literature was reviewed and examined the conventional and current water management approaches in the last century, introducing the AWM as an alternative approach. The literature review revealed the lack of adequate research in the area of AWM, especially in the developing countries. Moreover, reviewing the literature helped to provide a conceptual framework of AWM for this research (Fig. 1 ). This conceptual framework led the research to investigate the Greater Tehran water management regarding the three main characteristics of the polycentric governance, organisational flexibility, and public participation.
Second Stage: Case Study
This stage is involved with a case study that included Tehran Province TPWW Company. TPWW Company was established in the year of 1992 due to the consideration of the parliamentary law. TPWW Co and its sub-companies are in charge of supplying and distributing urban water, water distribution, as well as establishment of other installations related to the collection, disposal and treatment of wastewater in the cities of Tehran Province. TPWW Co functions as headquarter, policymaking body, and umbrella structure for the executive companies in Tehran Province (TPWW Co 2011) (see Fig. 4 ). Fig. 2 shows the main strategic goals, the policies and the corresponding activities to be performed by the TPWW Company in Greater Tehran. The activity map includes strategic goals and policies/investments which are interconnected. Strategic goals are set to meet the long term requirements of the company whereas policies are defined to provide tasks related to short term needs with operational activities.
Third Stage: Evaluation of AWM Framework
The third stage of the research is involved with the evaluation of the AWM framework. This study involved a conceptual framework ( Fig. 1 ) of AWM to collect and analyse data by focusing on the key AWM principles regarding the research objectives. Figure 3 shows a model based on the research framework and presents the appearance of adaptibility in Greater Tehran water management. Table 2 illustrates the linkages between the research objectives and the data collection methods. To examine the feasibility and barriers for applying AWM for the future management of water in Tehran.
Method of Data Collection
Feasibility study:
• Reflections on the outcomes of the AWM characteristics • To conclude whether AWM characteristics could be applied in Tehran water management • Do AWM characteristics make any difference in Tehran water management?
Objective 3: To draw generic conclusions about the extent to which AWM would be suitable for application in similar cities in MiddleEast region.
Generalisation:
• To conclude whether AWM characteristics could be applied in other Middle-East cities.
• Whether AWM makes any difference in similar cities in other Middle-East cities water management.
Purposive Sampling of TPWW Company
The research was purposive by focusing on two specific sub-companies of TPWW Company. The process of selection involved obtaining a mixture of sub-companies varying in size and covered area of Greater Tehran. The TPWW Company consists of six sub-companies. The sample of the study covered of two water companies (TWW and SEW) of TPWW Company as shown in Fig. 4 . These two sub-companies provided a suitable setting for study for investigating the water management in Greater Tehran upon the size and the covered area. They belong to two sharply contrasting parts of Greater Tehran. One (TWW) is responsible for the city of Tehran with almost 8 million population (Statistical Centre of Iran 2012), mostly middle class. While the other one (SEW) is responsible for the city of Varamin, with a considerably smaller population of around 600 thousand (Statistical Centre of Iran 2012) that are mostly working class. While the city of Tehran has access to both surface and ground water resources, SEW sub-company is providing people of Varamin with ground water from wells because there is no access to surface water. This choice of contrast was to examine in depth the type of problems experienced in Greater Tehran.
Purposive and Snowball Sampling of TPWW Professionals
The purposive sampling was selected for collecting data because the target participants were required to have knowledge of the topic investigated. The interview process involved the selection of Water Company professionals who were more likely to know about water management applications and who could provide the researcher with the information that was needed for the research. In order to limit the time taken in identifying potential participants, snowball sampling also was employed within the Company. However, as indicated by Saunders et al. (2003) a risk could be that the process identified potential respondents who are similar to themselves. In this research, this risk was minimised through being selective of sample interviewees by their kind of responsibilities in the organisation. The research had processed 14 interviews with the professionals of the TPWW Company with different organisational positions and the length of services in the Company. Table 3 provides the information on the interviewees' background on their organisational positions and the years of working in the Company. As it can be seen in Table 3 , in overall, three different levels of the water professionals were taken part in the interviews with a range of employment periods from under 10 to over 25 years of working in the Company.
Interview Questions Design
The questions were designed considering the AWM characteristics of polycentric governance, organisational flexibility and public participation (Table 4) . Within the characteristic of the polycentric governance, the questions were intended to determine whether the water governance of the organisation is centralised, or decentralised, and also to discover the level of interaction in the organisation externally. Considering the characteristic of organisational flexibility, the questions were intended to highlight the different water strategies in the region for understanding the adaptability of the strategies and how they could adjust to the changing situations. In addition, the level of interaction within the Company was examined. Regarding the characteristic of public participation, questions aimed to highlight the interactions between the organisation and the public. Finally, the participants were given the opportunity to state their comments regarding water management in Greater Tehran and the interview. 
Method of Data Analysis
Data analysis consisted of evaluation of the AWM principles through understanding the data collected using NVivo and Analytical Hierarchical Process (AHP).
Managing Data Using NVivo
Most of the interviews were audio-recorded and transformed into a written transcription as soon as the researcher completed the interviews. The transcribed interviews were then imported to the NVivo 10 software which helped to organise and analyse qualitative data gathered (QSR International 2013). Considering the research objectives and the research framework, preliminary categories had been established prior to the analysis. The research conceptual research (Fig. 1) played a major role in coding and organising data during the process of data analysis. Accordingly, the main categories or themes (nodes in NVivo) were developed considering the questions asked for each characteristic of AWM (Table 4) . Table 5 shows the main categories investigated and some of the interviewees' responses. 
Technical challenges
BThe most important challenge of the urban water is supplying the waterÎ nstitutional challenges BThe water tariffs are given to us by Government, and these tariffs are not balanced with our needs, TPWW is sustaining a lossĈ ompany's internal management (interactions between the different levels)
BMaybe the biggest concern in our Company is the relationships selection, the authorities' selections are based on the relationshipsP ublic role Company's perspective on public participation
Public as water receivers
BWe provided the 24 h water for everybody in all areas of the city, our intention is that the water to be there with the acceptable quantitative and qualitative standardsP ublic as a part of water management
BIf we explain things to people and inform them, a lot of our problems could be solved. A part of our problems is lack of public information5
For the polycentric characteristic Company's decision making and the cooperation with the external organisations were investigated. Summary of notes, interviewees' quotations, governmental documents, the Water Company charts and the Company's websites were used to find the related information about water management of Greater Tehran. For the organisational flexibility characteristic, two main issues were investigated: the Company's response to the water challenges (technical or institutional) and the interactions between the different levels (top managers, middle managers and experts). For the Public participation characteristic, data related to the public participation from water professionals. The findings highlighted how Company see the public as water receivers or as a part of water management.
Data Analysis Using a Multi-Criteria Decision Making Model
The key elements of AWM performance for further analysis are linked to an Analytical Hierarchical Process (AHP) model in order to facilitate quantification of the influence of corresponding qualitative elements derived from semi-structured interviews undertaken in the Company. As highlighted by Delavari-Edalat and Abdi (2009) a multi-criteria decision making tool such as AHP can be used to integrate qualitative/quantitative data to assist urban environment/water managers to understand people's view in a structured way. The interviewees' responses to the AWM characteristics were ranked according to the importance scale of 1 to 5 as shown in Table 6 . For data analysis, the AHP is used to further insight the multi-attribute interconnected problem using the important scales as inputs (Delavari-Edalat and Abdi 2010). Accordingly, we used the following verification rate through normalising the respondents' importance scale by using Eq. 1.
The study used
Where:
n the number of responses to each alternative question selected from maximum 14 interviewees y the mean value out importance scale from 1 to 5 By using multi-criteria decision making analysis, it is possible to apply the pairwise comparison for the water management elements with respect to AWM and WSM) The Each element is compared with the rest of the elements within each main criterion (cluster). As can be seen in 7 Results and Discussion Fig. 6 shows comparisons of AWM and WSM in Greater Tehran Water Company. As can be seen in Fig. 6 , the critical barriers for applying the AWM strategies are the lack of social network with the Company's water consumers, the lack of interactions within the Company, technical flexibility, and the lack of interactions with external organisations, and decision making by senior management only. However, the Fig. 6 shows that there is a potential capability within the Company towards more adaptability by undertaking more interactions within the Company and also with water consumers. As shown in As a result, by summing up the values of the WSM elements and summing up the values of the AWM elements, the meaningful significance of WSM vs. AWM in the current practices of the company can be derived. Considering the three main elements of AWM: WGa, IPa and PRa, which are indicated and prioritised the following sections are proposed to explore the feasibility and barriers for applying adaptability with respect to these elements in the case study. The discussion is intended to explore the possibility of implementing and evaluating the applicability of AWM on the ground.
Polycentric Governance
Polycentric governance, despite having transparency in decision making by engaging different stakeholders, have a disadvantage of risk of conflicts between diverted organisations involved in decision making. Considering this disadvantage, some managers prefer the centralised governance over the polycentric governance, to prevent the risk of the conflicts (Williams and Brown 2012) . Tehran water management experienced some conflicts between different authorities in the decision making process in the past. Accordingly, the Greater Tehran water managers believe that the centralised management with one authority works better in the region. In fact, water governance in Greater Tehran is moving towards being more centralised by intending to take over the remaining small private water companies. Until 1990, the water management of Tehran was carried out by different authorities of municipalities and the regional government. Having different authorities in water management was not a successful experience, as there were disagreements over subjects of the clean water and wastewater discharge (Mahmoudian 2004) . This experience in the past led the water management towards more centralised governance in Greater Tehran. From 1990 onward, the water related activities in each province in Iran is carried out by the Province Water and Wastewater Companies (PWW Co). The initiative for establishing the PWW Co was to allow the private sectors to get involved in the water management. It was assumed that the private sectors should become responsible for production and services, while the Government acts as a monitoring body. Now, even after 20 years since the reform was introduced, this study highlighted that, despite of promoting the establishment of TPWW Company to allow the involvement of the private sector in water management, the privatisation implementation did not succeed . The study showed that, in fact, TPWW Company is a part of the government. The finding emphasised that the management of the Company was criticised for being underachieving, and weak by the people working in the Company. The weakness of the management could be rooted in the centralised organisational arrangement, and restriction of the managers' decisions which should be authorised by the Ministry of Energy. Water Company is instructed by Government, and therefore the managers are not in full control of the Company. Actually, the senior managers of the Greater Tehran Company were not happy with the current situation of following their disciplines that the governmental guidelines had set out for them. This is because that makes them weak in decision making, and builds a barrier with the people inside their Company. The findings highlighted that one of the reasons that Company is following the governmental guidelines is the financial needs. The Water Company needs the Governmental budget to stay operational. Both companies follow the guidance set out by Government; hence, they cannot make decisions without permission from Ministry of Energy. However, the companies have freedom to interpret and implement the governmental regulations depending on the companies' challenges and priorities.
In level of interaction with external organisations, the study highlighted that, despite Company's bureaucratic cooperation with the other related organisations, they have recently undertook the true interaction with some organisations. This could help to take more inclusive decisions with mutual interests. The findings highlighted the changing attitude towards the cooperation with different organisations. For example, in the recent years, the Company have started showing some interactive cooperation with the environment and standard offices. In this cooperation, the Company is working closely with those external stakeholders and organisations, considering the teamwork through an information exchanging network. For example, some of the Company's projects depend on the environmental organisation's approval, for assessment of the Company's project to comply with the environmental regulations.
In brief, the implementation of polycentric governance is limited by the current established centralised governance in Greater Tehran. The findings highlighted that, sharing and having various authorities in decision making do not have a place in the current water management of Greater Tehran. The water management of Greater Tehran wants to be responsible for the whole district as the centralised water governance. Another barrier in applying polycentric governance, is the official and bureaucratic interactions with other organisations. However, the water management in Greater Tehran showed its interest in having collaboration, and coordination with some related external organisations based on true interaction. Accordingly, the polycentric governance could be promoted in Greater Tehran on the aspect of interaction with external organisations.
Organisational Flexibility
At the level of organisational flexibility, the Company showed mostly technical flexibility. Over the last decades water management in Iran has experienced different water paths. From the local based with community involvement, to the current national centralised management where people are not involved in water management. During this time, the urban population increase, and the people's life style change pushed water managers towards more water supplies, and the result was the domination of the supply oriented management. Since the introduction of WSM in Iran, construction of big dams started, and the qanats (an ancient water harvesting technique) were replaced by deep, and semi-deep wells (Ardakanian 2005) . Building dams and extracting water from groundwater were supposed to flourish the region. However, now, things changed, more water is needed while the uncertainty of the water is apparent. The water resources are shrinking all around the country. In fact, Iran is running out of the situation for more WSM. Tehran as the largest and most populated city of Iran, has great challenges related to the technical side of water management such as limited available water resources, increase in demand and waste production, and high loss of urban water. According to the recorded census, the population of Greater Tehran have rapidly grown from 6 million in 1986 to the current population i.e., more than 12 million (Statistical Centre of Iran 2012). Water is supplied to Tehran from both surface and groundwater resources. From total 930× 10 6 m 3 /year water supply of Tehran 540×10 6 m 3 /year is provided by surface water and 390× 10 6 m 3 /year is delivered by groundwater. The current situation of in Greater Tehran qanats reveals the fact that due to the expansion of urban areas and the lack of organisational responsibility, most of the qanats have been abandoned and degraded, and are not operational anymore.
The available water is decreasing rapidly; in the near future the water availability in Greater Tehran will be only 100 m 3 /capita/year (Mokhtari 2013) . Encouraging the farmers to pump up groundwater was part of the modernisation of the water management in Iran. At the time, the authorities tried to discourage the use of qanats by exaggerating the disadvantages of the qanats (Balali et al. 2009 ). In the past, the Greater Tehran water supply was provided by the regional qanats. Yet they are being forgotten, and now the remaining of them are causing problems. However, as indicated by Balali et al. (2009) , with the growing risk of the water shortage in Iran, there is an interest in the rehabilitation of the qanat underground irrigation system, and its integration with modern water supply systems. They indicated such rehabilitation can lead to a significant drop in the reliance on deep wells. Qanats are compatible to the Middle East region. According to Rahnemaei et al. (2013) , qanats could be considered as an alternative water supply, and the sooner water managers realize the merits of qanats, the better. Thus, recognition, repairing, and putting in operation of qanats as an AWM practical approach could help the current water situation, as well as the future of the water in Greater Tehran. The technique of qanat has harmony with the Middle East region situation, for example transfers water with the use of the force of gravity and uses underground to prevent water evaporation. Using qanats for agricultural proposes for cities with limited water resources, such as Varamin, could encourage the farmers and industries to use less deep wells. In the long term, this could help save the areas' groundwater, because, water in the qanats comes from upper lands far from the area using gravity. However, the findings highlighted that there is no organisational responsibility for maintaining qanats in Greater Tehran, and for the time being, Water Company has no interest, and no authority to sustain them.
In level of the internal management of the Company, the findings highlighted the lack of interaction between the different levels and groups in the Company. The organisational flexibility according to the AWM is established more on human interactions, and depends on the process of the social feedback and adjustment, regarding the individuals and groups within the institution . The organisational flexibility is associated with enabling more interactions in all levels within the institution, and frequently questioning the current status of the institution. As mentioned earlier in this Chapter, the organisational flexibility in Greater Tehran is undermined by the lack of interactions within the Company. This lack of interaction is related to the Company's centralised water governance, which encourages the decision making process to be carried out in the upper levels of the Company. The other members of the Company believe that they are not being heard because they are in the lower rank. The findings showed that these employees want to get involved in the Company's decision making.
In brief, the implementation of organisational flexibility is limited by the technical water challenges, and the lack of interaction within the Company of Greater Tehran. The findings indicated that the institutional challenges have an effect on the technical challenges. The addressing of the technical challenges in Greater Tehran is limited. This is due to the institutional challenges. For example, some of the technical projects are stopped, or being delayed due to the financial restriction. Accordingly, applying AWM that promotes the institutional development could help tackle the technical challenges. Findings highlighted a positive attitude towards taking more interactions among the water professionals. For example, some interviewees believed that more interactions between different levels of people within the Company are needed alongside the technical issues. Supporting the institutional development within the Company could be beneficial for the Company to overcome their problems more efficiently. The encouragement of more interaction in the Company, by involving individuals and groups in decision making process could help the Company to have better evaluation of their policies and practices. An adaptive approach relies on human ability to solve water problems. It encourages managers to expand their focus beyond traditional technologies by changing practices and behaviour to reach their goals Brandes and Brooks 2007; Wolff and Gleick 2002) . Accordingly, adaptability could be promoted in Greater Tehran by investments in conducting more interaction and social learning within the Company. One of the most useful changes that could be put in practice is encouraging people to have more interaction in Water Company. For example, promoting regular meetings between people from different offices within the Company could improve the interaction within the Company. This could develop individuals/groups' understanding regarding Company's current situation from different aspects. However, it seems that this issue is not the current concern of the Company's top managers.
Public Participation
The public participation is limited by the Company's perspective on the people's role in water management. However, there are positive attitudes towards adaptive strategies. In the Company, there is some interest in involving people in water management by giving the public information regarding the water conservation. The findings showed that more interaction with the public could solve some of the Greater Tehran water problems. For example, collaboration with public (children in the nurseries and the housewives), could help the water management in the aspects of water loss and consumption management.
In brief, the characteristic of the public participation could be promoted in the Greater Tehran water management. Despite that, Company sees the public as water recipients. There is potential in the Company towards using more adaptive strategies to interact with people. The barriers for applying the AWM strategies in Greater Tehran are established centralised governance, bureaucratic interaction with external organisations, technical flexibility, lack of interaction within institution, and seeing the public as water receivers. However, the findings highlighted that there is the possibility of promoting the AWM characteristics in Greater Tehran.
As indicated by Figueres (2005) , water management in developing countries suffers from the common water problems, such as ageing infrastructure and high water losses in the distribution system. Khatri and Vairavamoorthy (2007) highlighted that historically in developing countries the performance of urban water systems remains below expectation. The findings of this research supported the statement above, that the developing countries such as Iran have a lot of technical challenges, and addressing the technical challenges is first in the line. Here, the question is:
Whether it is realistic to introduce AWM principles while the WSM in developing countries has not been fully progressed The findings of this study showed that applying AWM could help prevent and address some of the technical challenges by improving institutional performances. In fact, addressing technical challenges in developing countries is limited by the institutional challenges For example; socioeconomic issues could cause more technical challenges in relation to the water loss (e.g., illegal piping).
As highlighted earlier in Section 2, some of the authors believe that developing countries' water system failing is related to their institutional weakness. Khatri and Vairavamoorthy (2007) indicated that the failing of systems, particularly in developing countries, has been partly the result of a top-down approach with limited involvement of stakeholders. They indicated that the weakness of the water management is related to the unsuitable institutional set-up, and the lack of understanding of the institutional background in which the urban water system is managed and operated (Khatri and Vairavamoorthy 2007) . Some of the developing countries are investing in non-traditional infrastructure to overcome their water problems such as water scarcity (Abdin and Gaafar 2008; Julio and Alegría 2006) . However, these investments are often not making optimal economic returns because of the lack of the necessary institutional changes (World Bank 2013). It is indicated these countries need improve their institutional structure by more coordination with other organisations and civil society (World Bank 2013). In fact, the AWM application offers a better understanding of the institutional arrangements, and helps to promote more human interactions inside, and outside of institutions. Accordingly, different parts of water sectors could get involved in water management. The findings of this research indicated that by applying AWM application, developing countries could promote their technical and institutional performances simultaneously. The research findings highlighted that investment in the institutional challenges improves the institutional performance, and also helps to confront the technical challenges in more efficient and sustainable respects.
Conclusion
The paper contributes to identification of the AWM distinguishing characteristics, which are fully investigated to evaluate the feasibility of AWM implementation, mainly for developing countries in Middle East. In particular, the institutional structure and organisational flexibility are investigated through a real case study in TPWW Company.
.As discussed in this paper there are potential advantages, feasibility and barriers regarding AWM implementation in TPWW Company. The barriers for applying the AWM strategies in the Company are established as centralised governance, bureaucratic interaction with external organisations, technical flexibility, lack of interaction within institution and seeing public as water receivers. However, the findings highlighted that there is possibility of promoting the AWM characteristics in the Company. Despite the centralised decision making process, the water governance of the Company shows interest in being adaptive by conducting more true interaction with external organisations such as environmental agencies and organisations for standardisations. Moreover the discussion showed that there is a potential within the Company towards more adaptability by more interactions within the institute, with the other water institutions and also with the public.
The Company has a lot of technical challenges and the addressing the technical challenges are first in the line. Here, is the question we asked earlier: whether it is realistic to introduce AWM when the WSM has not been fully progressed in the country. The Company could improve its performance by more social interactions within its institution and the also with the public. In fact, addressing technical challenges in developing countries is limited by the institutional challenges For example; socioeconomic issues could cause more technical challenges in relation to the water loss.
The important issue should be noted that the interviews were undertaken among the water professionals in order to reach the objectives of the study. For further research in this area there is a need to interview with different types of water recipients such as companies, building administrators and individual house owners.
The proposed AHP model facilitated classification and quantification of the key elements of AWM performance and further insight the water managers' views in a structured way. The significance of WSM vs. AWM in the Company showed that the WSM elements have greater impact in the current water management in comparison with the AWM elements in the current situation.
In fact, the AWM application offers a better understanding of the institutional arrangements and helps to promote more human interactions inside and outside of institutions. The research findings highlighted that investment in the institutional challenges improves the institutional performance and also helps confront the technical challenges in more efficient and sustainable respects. The findings highlighted that moving towards more adaptability in Greater Tehran water management has limitations and benefits. The findings of this study showed that applying AWM could help avoid or cope with some of the technical challenges related to water supply by improving institutional performance. Accordingly, promoting AWM in Greater Tehran could be beneficial. In particular, some of the research findings could be more related to the Middle-East region regarding the geographical situation and reflecting the social structure similarities.
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